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(57) ABSTRACT 

A stack of face masks is disclosed. The stack is formed from 
a plurality of shaped face masks having an inside surface and 
an outside surface. The inside surface includes a periphery 
With an adhesive material disposed on at least a portion 
thereof. The masks are positioned in a nestled relation to one 
another, the inside surface of the mask being apposed to the 
outside surface of an adjacent mask, thereby forming a 
stack. The masks are adapted to maintain a distance betWeen 
apposed masks so that the periphery of a mask does not 
contact the outside surface of an apposed mask. 
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METHOD OF DISPENSING A FACE MASK 

BACKGROUND OF THE INVENTION 

[0001] Disposable face masks have been manufactured for 
many years. In the medical ?eld, early masks Were designed 
to protect patients from pathogens contained in the exhaled 
air of health care personnel. In recent years, it has likeWise 
become important to protect the health care personnel from 
airborne pathogens emitted by patients. 

[0002] During surgical procedures, health care personnel 
are often required to enter and exit sterile environments to 
obtain equipment, supplies, and the like. Upon entry into an 
examination or surgical area, the health care Worker dons a 
face mask for protection of himself and of the patient. 
HoWever, face masks that are currently available require use 
of both hands to be properly donned. As a result, the Worker 
may have to either place the supplies or equipment on a 
surface to properly don the mask, or he may have to simply 
hold the mask in position While transporting the supplies. 

[0003] There is currently a need for a face mask that is 
easy to don so that proper mask usage is encouraged. More 
particularly, a need exists for a face mask that may be 
donned With a single hand so the sterility of the examination 
or surgical environment is not compromised. 

SUMMARY OF THE INVENTION 

[0004] The present invention is directed to a method of 
dispensing a mask and a dispenser for dispensing a mask. It 
is further directed to a stack of face masks that may be used 
With the method and/or dispenser of the present invention. 

[0005] The present invention relates to a method of dis 
pensing a face mask including providing a shaped face mask 
having an inside surface and an outside surface, Where the 
outside surface is adapted to be gripped With a single hand. 
The mask is positioned in a nestled relation to another mask, 
the inside surface of the mask apposed to the outside surface 
of the other mask, thereby forming a stack having an 
outermost mask. A dispenser is provided for storage of the 
stack and dispensing of the outermost mask. The dispenser 
includes a plurality of Walls and a dispensing end, and the 
dispensing end including a resilient diaphragm having an 
opening. The stack is placed in the dispenser such that at 
least a portion of the outermost mask may be gripped 
through the opening. The outermost mask may then be 
removed through the opening, the resilient diaphragm 
retaining the remainder of the stack in the housing, so that 
the mask apposed to the dispensed mask becomes the 
outermost mask. 

[0006] The present invention further relates to an appara 
tus for dispensing a mask from a stack of a plurality of 
shaped masks. The dispensing system includes a dispenser 
having a stack of a plurality of shaped masks contained 
therein, and an opening toWard Which the stack is biased. 
The dispenser further includes a ?exible support element 
disposed astride the opening adapted to secure the stack 
from dislodgment While being suf?ciently yieldable to alloW 
the mask to overcome the ?exible support element and be 
removed from the dispenser. In some embodiments, the 
mask may include an outside surface adapted to be gripped 
through the opening. 

[0007] The present invention further relates to a stack of 
face masks including a plurality of shaped face masks 
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having an inside surface and an outside surface, the inside 
surface having a periphery With an adhesive material dis 
posed on at least a portion thereof. The masks are positioned 
in a nestled relation to one another, the inside surface of the 
mask being apposed to the outside surface of an adjacent 
mask, thereby forming a stack. The masks are adapted to 
maintain a distance betWeen apposed masks so that the 
periphery of a mask does not contact the outside surface of 
an apposed mask. In some embodiments, the shape of the 
mask is adapted to maintain the distance betWeen apposed 
masks. In other embodiments, the outside surface is adapted 
to maintain the distance betWeen apposed masks. A distance 
of at least 3 millimeters is generally maintained. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0008] FIG. 1 is a side plan vieW of an exemplary cup 
shaped face mask donned by a Wearer. 

[0009] FIG. 2 is a perspective vieW of a rectangular 
pleated face mask in a partially open con?guration. 

[0010] FIG. 3 is a perspective vieW of a cup shaped face 
mask having a folded edge periphery and an integral tab 
positioned so that the mask can be gripped With a single 
hand. 

[0011] FIG. 4 is a broken-aWay side plan vieW of the 
folded edge periphery of the mask depicted in FIG. 3 taken 
along a line 3-3. 

[0012] FIG. 5 is a perspective vieW of a cup shaped face 
mask having a ?ared edge periphery and an affixed tab 
positioned so that the mask can be gripped With a single 
hand. 

[0013] FIG. 6 is a perspective vieW of a cup shaped face 
mask having a ?ared edge periphery and a loop positioned 
so that the mask can be gripped With a single hand. 

[0014] FIG. 7 is a perspective vieW of a cup shaped face 
mask having a loop With a fold positioned so that the mask 
can be gripped With a single hand. 

[0015] FIG. 8 is a perspective vieW of a cup shaped face 
mask having a loop With an intermediate point attached to 
the outside surface so that the mask can be gripped With a 
single hand. 

[0016] FIG. 9 is a top plan vieW of a cup shaped face mask 
having a ?rst loop and a second loop attached to the mask, 
each loop having an intermediate point removably affixed to 
the outside surface. 

[0017] FIG. 10 is a top plan vieW of a cup shaped face 
mask having a ?rst loop and a second loop, each extending 
from a ?rst side edge to a second side edge of the outside 
surface and spaced so that the ?rst loop and the second loop 
can be gripped With a single hand. 

[0018] FIG. 11 is a top plan vieW of a cup shaped face 
mask having a ?rst loop and a second loop, each extending 
from an upper edge to a loWer edge of the outside surface 
and spaced so that the ?rst loop and the second loop can be 
gripped With a single hand. 

[0019] FIG. 12 is a side plan vieW of a plurality of face 
masks shoWn in FIG. 5 placed in a stacked con?guration. 

[0020] FIG. 13 is a perspective vieW of an exemplary 
dispenser for dispensing the face mask of the present inven 
tion, dispensing the mask depicted in FIG. 5. 
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[0021] FIG. 14 is a perspective vieW of an exemplary 
dispenser for dispensing the face mask of the present inven 
tion, dispensing the mask depicted in FIG. 6. 

DESCRIPTION OF THE INVENTION 

[0022] The present invention relates to a face mask that is 
designed to be gripped With a single hand and a stack of such 
face masks. It further relates to a dispenser for such masks. 

[0023] One embodiment of a face mask 20 is illustrated in 
FIG. 1. However, it should be understood that other embodi 
ments are encompassed by the present invention. The face 
mask 20 is generally siZed to ?t over the nose and mouth of 
a Wearer, and includes an inside surface 22, i.e., the surface 
proximal to the face of the Wearer, and an outside surface 24, 
i.e., the surface distal to the face of the Wearer. The inside 
surface 22 includes a periphery 26 that is adapted to engage 
the face of the Wearer When the mask is donned. The 
periphery 26 is generally a ?ange, and may be folded as in 
FIGS. 3 and 4, ?ared as in FIGS. 5-8, or any other 
con?guration (not shoWn), provided that the contact area 
With the face of the Wearer is suf?cient. 

[0024] The present invention relates to any style or con 
?guration of shaped face mask that is suf?ciently rigid so 
that the mask may be gripped With a single hand Without 
crushing or collapsing. As used herein, the term “shaped” 
means having a resilient structure that is able to retain its 
form and dimension. Thus, a shaped face mask may be 
dispensed and donned Without crushing or collapsing. While 
sufficient rigidity is required for handling, the mask must 
also be someWhat ?exible so that the periphery of the mask 
is able to substantially conform to the contours of the 
Wearer’s face. In some embodiments, the mask may be cup 
shaped as in FIGS. 1, 3, and 5-14. In other embodiments, the 
mask may be cone shaped (not shoWn). Alternatively, the 
mask 20 may have a rectangular shape (FIG. 2) With pleats 
28, provided that the mask 20 is packaged (not shoWn) in at 
least a partially opened or expanded con?guration (FIG. 2) 
so that the Wearer can grasp the mask 20 With a hand and 
apply it directly to the face Without having to manually 
expand the pleats 28. Various techniques may be used to 
increase the rigidity of the mask. In some embodiments, the 
mask may be thermally molded or heat set to increase 
stiffness. In other embodiments, binder chemicals may be 
added to the materials prior to formation of the mask. 

[0025] The mask of the present invention may include 
various features to facilitate gripping. In one embodiment, 
the mask 20 includes at least one tab 40 disposed on the 
outside surface 24, as depicted in FIGS. 3 and 5. The tab 40 
extends outWardly from the outside surface 24 and is 
adapted to be gripped by the Wearer for dispensing and 
donning. The tab 40 may be integral (FIG. 3) to the outside 
surface 24, i.e., it may be formed contemporaneously With 
the mask 20, so that the tab 40 is merely an extension of the 
outside surface 24 rather than a separate component af?xed 
to the mask 20 during manufacturing or otherWise. As shoWn 
in FIG. 5, the tab 40 may alternatively be a separate 
component that is affixed to the outside surface 24 of the 
mask 20. In such embodiments, the tab 40 may be af?xed to 
the outside surface 24 by stitching, thermal bonding, adhe 
sive bonding, or by any other appropriate means. As used 
herein, the term “adhesive” refers to the property of any 
material that alloWs the material to bond together substrates 
by surface attachment. 
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[0026] The tab 40 may be located at any point on the 
outside surface 24 of the mask 20. In some embodiments, the 
tab 40 may be positioned in a substantially central region 42 
on the outside surface 24. Such a point is generally distal to 
each point along the periphery 26. In this con?guration, the 
tab 40 is positioned so that When the tab 40 is grasped, the 
mass of the mask 20 is substantially balanced in the Wearer’s 
hand, thereby stabiliZing the mask 20 for donning. 
[0027] The tab may be formed from any suitable material, 
such as an elastic material (eg a polymer), inelastic mate 
rial, a nonWoven, knit, ribbon, cloth, Wire, and so forth. As 
used herein, the term “elastic” refers to the ability of a 
material to recover its siZe and shape after deformation. As 
used herein, the term “inelastic” refers to the inability of a 
material to recover its siZe and shape after deformation. In 
some embodiments, the tab is formed from the same mate 
rial selected to form the outside surface of the mask. The tab 
may, Where desired, be substantially impervious to ?uids. 
Alternately, the tab may be impervious to liquids. In some 
embodiments, the tab is formed from a ?ltration material 
such as those described beloW. 

[0028] The tab is generally siZed to alloW gripping With 
tWo or more ?ngers of a single hand. The tab may have any 
shape, including rectangular, circular, oval, trapeZoidal, star, 
?ared, tapered, or otherWise. In some embodiments, the tab 
40 has a projected area of at least about 10 mm2 (0.0001 m2). 
As used herein, the term “projected area” refers to the area 
of the tab that Would project onto the outside surface of the 
mask. In other embodiments, the tab 40 may have a pro 
jected area of at least about 20 mm2 (0.002 m2). 
[0029] The tab 40 generally extends outWardly from the 
outside surface 24 a suf?cient distance Z1 so that the Wearer 
of the mask 20 may grip the tab 40 betWeen tWo or more 
?ngers of a single hand. In some embodiments, the tab 40 
may extend outWardly from the outside surface 24 at least 5 
mm (0.005 In other embodiments, the tab 40 may extend 
outWardly from the outside surface 24 at least about 8 mm 
(0.008 In yet other embodiments, the tab 40 may extend 
outWardly at least about 10 mm (0.01 m) from the outside 
surface. In some embodiments, the tab 40 may extend 
outWardly from the surface a maximum distance of about 25 
mm (0.025 
[0030] The tab may be tailored to suit the gripping char 
acteristics of particular types of Wearers. In some embodi 
ments, the tab may be substantially rigid, so that a Wearer 
can grip the tab Without causing it to collapse. In other 
embodiments, the tab may be substantially deformable so 
that a Wearer is able to compress the tab betWeen tWo or 
more ?ngers When gripping it. 

[0031] In another embodiment shoWn in FIG. 6, the mask 
20 of the present invention may include at least one loop 30 
having a ?rst end 32 and a second end 34 attached to the 
outside surface 24. The loop 30 may be located at any point 
on the outside surface 24 of the mask 20. In some embodi 
ments, the loop 30 may be positioned in a substantially 
central region 42 on the outside surface 24. Such a point is 
generally distal to each point along the periphery 26. In this 
con?guration, the loop 30 is positioned so that When the loop 
30 is gripped, the mass of the mask 20 is substantially 
balanced in the Wearer’s hand, thereby stabiliZing the mask 
20 for donning. 
[0032] The loop may be formed from any suitable mate 
rial, such as an elastic material (eg a polymer), inelastic 
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material, a nonWoven, knit, ribbon, cloth, Wire, and so forth. 
As used herein, the term “elastic” refers to the ability of a 
material to recover its siZe and shape after deformation. As 
used herein, the term “inelastic” refers to the inability of a 
material to recover its siZe and shape after deformation. In 
some embodiments, the loop is formed from the same 
material selected to form the outside surface of the mask. 
The loop may be bonded or otherWise af?xed to the outside 
surface. Examples of suitable techniques include adhesive 
bonding, thermal bonding, stitching, and so forth. As used 
herein, the term “adhesive” refers to the property of any 
material that alloWs the material to bond together substrates 
by surface attachment. 

[0033] The loop 30 is generally siZed and positioned to 
facilitate gripping by a Wearer, both prior to, during, and 
after donning. The loop 30 may be less than about 80 mm 
(0.08 m) in length as measured from the ?rst end 32 to the 
second end 34 along the length of the loop 30. In other 
embodiments, the loop 30 may be less than about 60 mm 
(0.06 m) in length. In yet other embodiments, the loop 30 
may be less than about 40 mm (0.04 m) in length. Where, in 
some embodiments, the loop is formed from an elastic 
material, the loop may have a fully extended length of 200 
mm (0.200 m) 
[0034] The loop 30 generally extends outWardly from the 
outside surface 24 a suf?cient distance Z2 (FIG. 6) so that 
the Wearer of the mask 20 may grip the loop 30 betWeen tWo 
or more ?ngers of a single hand. In some embodiments, the 
loop 30 may extend outWardly from the outside surface 24 
at least 5 mm 0.005 In other embodiments, the loop 30 
may extend outWardly from the outside surface 24 at least 
about 8 mm (0.008 In yet other embodiments, the loop 
30 may extend outWardly from the outside surface 24 at least 
about 10 mm (0.01 m) from the outside surface. 

[0035] In other embodiments depicted in FIGS. 7 and 8, 
the face mask of the present invention includes an outside 
surface 24 having an upper edge 54, a loWer edge 56, a ?rst 
side edge 58, and a second side edge 60. The upper edge 54 
generally de?nes a region of the mask 20 that When donned 
folloWs the contours of the human face over the nose and 
along the upper portion of the cheeks to either side. The 
loWer edge 56 generally de?nes a region of the mask 20 that 
When donned folloWs the contours of the human face along 
the chin and loWer portion of the cheeks to either side. The 
?rst side edge 58 and second side edge 60 generally de?ne 
the regions of the mask 20 that When donned extend from the 
nose portion to the chin portion along the cheek portions on 
both sides. It should be understood, hoWever, that each edge 
as de?ned is contiguous to its respective adjacent edges so 
that all of the edges combined form a single border around 
the circumference or perimeter of the mask. 

[0036] The mask 20 further includes a loop 38 having a 
?rst end 32 and a second end 34. The ?rst end 32 and the 
second end 34 are attached to the outside surface 24 so that 
the loop 38 extends from the ?rst side edge 58 to the second 
side edge 60. In some embodiments, the loop 38 may span 
the entire Width of the outside surface 24 from the ?rst side 
edge 58 to the second side edge 60 and may be substantially 
horiZontal When donned. In some embodiments, the loop 38 
may be disposed substantially equidistant from the upper 
edge 54 and the loWer edge 56. 

[0037] The loop may be formed from any suitable mate 
rial, such as an elastic material (eg a polymer), inelastic 
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material, a nonWoven, knit, ribbon, cloth, Wire, and so forth. 
In some embodiments, the loop is formed from the same 
material selected to form the outside surface of the mask. 
The loop may be bonded or otherWise af?xed to the outside 
surface. Examples of suitable techniques include adhesive 
bonding, thermal bonding, stitching, and so forth. 

[0038] In some embodiments, the loop may also be used 
as a securing means. In such embodiments, the loop is 
extended around the back of the Wearer’s head, thereby 
securing the mask to the face of the Wearer. 

[0039] In one embodiment depicted in FIG. 7, the loop 38 
may include a fold 62 disposed betWeen the ?rst end 32 and 
the second end 34 to facilitate gripping. The fold 62 in the 
loop 38 enables the Wearer to grip the mask more easily, 
thereby facilitating donning and removal of the mask 20. 
The fold 62 may be located at any point along the length of 
the loop 38. In some embodiments, the fold 62 is disposed 
substantially equidistant from the ?rst end 32 and the second 
end 34. In such an embodiment, the mass of the mask is 
substantially balanced to stabiliZe the mask in the hand of 
the Wearer during donning. 

[0040] The fold 62 in the loop 38 is generally siZed and 
positioned to facilitate gripping by a Wearer, both prior to 
and after donning. The fold 62 generally includes at least 
tWo creases 64 and 64‘ in the loop so that the fold 62 extends 
outWard in a direction Z3 from the outside surface 24. The 
fold 62 may be less than about 30 mm (0.03 m) in length as 
measured betWeen the tWo most distal crease in the loop. In 
other embodiments, the fold 62 may be less than about 20 
mm (0.02 m) in length. In yet other embodiments, the fold 
62 may be less than about 15 mm (0.015 m) in length. 

[0041] The fold 62 generally extends outWardly from the 
outside surface 24 a suf?cient distance Z3 so that the Wearer 
of the mask 20 may grip the fold betWeen tWo or more 
?ngers of a single hand. In some embodiments, the fold 62 
may extend outWardly from the outside surface 24 at least 
about 10 mm (0.01 In other embodiments, the fold 62 
may extend outWardly from the outside surface 24 at least 
about 8 mm (0.008 In yet other embodiments, the fold 
62 may extend outWardly from the outside surface 24 at least 
about 5 mm (0.005 

[0042] The creases 64 and 64‘ may be formed by any 
suitable technique, including thermal setting, thermal bond 
ing, adhesive bonding or stiffening, Wires, chemical addi 
tives, and so forth. The loop may be formed from a material 
to enhance crease formation and gripping, and in some 
embodiments, may be ?at and Wide or ribbon-like. 

[0043] In another embodiment illustrated in FIG. 8, to 
facilitate gripping, the loop 38 may include an intermediate 
point 66 disposed betWeen the ?rst end 32 and the second 
end 34. The intermediate point 66 may be af?xed to the 
outside surface 24 betWeen the ?rst side edge 58 and the 
second side edge 60. The intermediate point 66 divides the 
loop 38 into tWo segments 68 and 68‘ that may be gripped 
individually or simultaneously by the Wearer to facilitate 
donning of the mask 20. In some embodiments, the inter 
mediate point 66 may be substantially equidistant from the 
?rst end 32 and the second end 34, thereby substantially 
balancing the mass of the mask 20 in the Wearer’s hand. The 
intermediate point 66 may be removably affixed to the 
outside surface 24. In some embodiments, the intermediate 
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point 66 may be removably af?xed to the outside surface 24 
by a bead 36 of an adhesive material. Such an adhesive 
material used for this purpose may have a suf?ciently loW 
adhesion strength so that When the loop is detached from the 
adhesive material, mask is not damaged and the ef?cacy of 
the mask is retained. 

[0044] FIGS. 9, 10, 11 depict other masks made according 
to the present invention. Such masks include at least a ?rst 
loop 70 and a second loop 72 disposed on the outside surface 
24. The ?rst loop 70 and the second loop 72 are spaced so 
that a Wearer can grip the ?rst loop 70 and the second loop 
72 With a single hand. Each loop 70 and 72 includes a ?rst 
end 74 and 74‘, a second end 76 and 76‘, and a length L and 
L‘ measured betWeen the ?rst end 74 and 74‘ and the second 
end 76 and 76‘. 

[0045] The ?rst loop and the second loop may be formed 
from any suitable material, such as an elastic material (eg 
a polymer), inelastic material, a nonWoven, knit, ribbon, 
cloth, Wire, and so forth. In some embodiments, the loop is 
formed from the same material selected to form the outside 
surface of the mask. The loop may be bonded or otherWise 
af?xed to the outside surface. Examples of suitable tech 
niques include adhesive bonding, thermal bonding, stitch 
ing, and so forth. Further, the ?rst loop and the second loop 
may be con?gured in a variety of manners, including those 
described beloW. 

[0046] In one embodiment depicted in FIG. 9, the ?rst end 
74 and the second end 76 of ?rst loop 70 are attached 
proximal to the ?rst side edge 58. The length L of the ?rst 
loop 70 may be suf?cient in magnitude, so that, When 
attached to the outside surface 24, the length L is greater 
than the attachment distance D. As used herein, “attachment 
distance” means the distance betWeen the ?rst end and 
second end of the loop as measured directly on the outside 
surface of the mask. Where the length L is greater than the 
attachment distance D, the unattached portion of the loop 70 
may tend to lie ?at on the outside surface 24 of the mask 20, 
forming a curvilinear shape. Such shape may be parabolic, 
and in some instances, the vertex 82 of the parabola lies near 
the central region 42 of the outside surface 24. Where the 
second loop 72 likeWise has a length L‘ greater than its 
attachment distance D‘, the ?rst loop 70 may oppose the 
second loop 72 in a symmetrical curvilinear relation on the 
outside surface 24. 

[0047] In some embodiments, the ?rst loop 70 may 
include an ?rst intermediate point 84 betWeen the ?rst end 
74 and the second end 76. The ?rst intermediate point 84 
may be affixed to the outside surface 24. In some embodi 
ments, the second loop 72 may include a second interme 
diate point 84‘ betWeen the ?rst end 74‘ and the second end 
76‘. The second intermediate point 84‘ may be af?xed to the 
outside surface 24. The ?rst intermediate point 84 may be 
substantially equidistant from the ?rst end 74 and the second 
end 76 of the ?rst loop 70 and may form the vertex 82 of the 
parabolic shape described above. LikeWise, the second inter 
mediate point 84‘ may be substantially equidistant from the 
?rst end 74‘ and the second end 76‘ of the second loop 72. 
In some embodiments, the ?rst intermediate point 84 and/or 
the second intermediate point 84‘ are removably af?xed to 
the outside surface 24. 

[0048] Various means of removably affixing the ?rst inter 
mediate point 84 and the second intermediate point 84‘ may 
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be used, including for example, a bead 36 of an adhesive 
material, an adhesive tape (not shoWn), and so forth. In some 
embodiments, the ?rst loop and the second loop may be used 
as ear loops to secure the mask to the face of the Wearer (not 
shoWn). In such an embodiment, after the mask is gripped 
and brought into contact With the face of the Wearer the 
Wearer may detach the intermediate points from the outside 
surface and don the ear loops. 

[0049] In another embodiment depicted in FIG. 10, the 
?rst end 74 and the second end 76 of the ?rst loop 70 are 
attached proximal to the upper edge 54 and the ?rst end 74‘ 
and the second end 76‘ of the second loop 72 are attached 
proximal to the loWer edge 56, such that the ?rst loop 70 and 
the second loop 72 extend in a direction X and X‘ from the 
?rst side edge 58 to the second side edge 60. Alternatively, 
in another embodiment depicted in FIG. 11, the ?rst end 74 
and the second end 76 of the ?rst loop 70 are attached 
proximal to the ?rst side edge 58 and the ?rst end 74‘ and the 
second end 76‘ of the second loop 72 are attached proximal 
to the second side edge 60, such that the ?rst loop 70 and the 
second loop 72 extend in a direction Y and Y‘ from the upper 
edge 54 to the loWer edge 56. The ?rst loop and second loop 
are spaced so that a Wearer can grip the ?rst loop and the 
second loop to facilitate donning. The ?rst loop may be 
parallel to the second loop on the outside surface. Other loop 
con?gurations are contemplated by the present invention, 
including additional loops, overlapping loops, and so forth. 

[0050] The above-described features are designed to 
enable the Wearer to grasp the mask With a single hand, 
usually betWeen the thumb and one or more ?ngers. The 
Wearer is then able to bring the mask into contact With his 
or her face so that the periphery is positioned in a comfort 
able location. In some embodiments, an adhesive material 
44 may be applied to the periphery 26 (FIGS. 3, 5-8) to 
enhance comfort, ?t, ef?cacy, and so forth. In such embodi 
ments, the mask may be donned With a single hand, thereby 
providing a signi?cant advantage over many commercially 
available masks that require use of tWo hands to properly 
position the mask on the Wearer’s face and secure the mask 
to the Wearer’s face. Any adhesive material used must be 
suitable for application to the skin. 

[0051] Certain polysiloxane adhesives are believed suit 
able for use With the present invention. One such adhesive 
material is described in US. Pat. No. 5,618,281 to Betrabet 
et al., incorporated herein by reference in its entirety. Other 
suitable adhesive materials include those described in US. 
Pat. No. 5,658,270 to Lichstein, incorporated herein by 
reference in its entirety. HoWever, it is contemplated that 
other suitable pressure-sensitive adhesive materials knoWn 
in the art may be used With the present invention. 

[0052] Alternatively, a temperature-sensitive adhesive 
material that is substantially nontacky at or beloW about 25° 
C. that becomes tacky upon contact With skin may be used. 
As used herein, the term “substantially nontacky” refers to 
a substance that exhibits a tack of less than about 5 g/cm2 of 
force as measured by ASTM D2979. As used herein, the 
term “tacky” refers to a substance that exhibits a tack of at 
least about 10 g/cm2 of force as measured by ASTM D2979. 
In this test, the tack value is expressed as grams of force 
required to remove the end of a stainless steel rod 5.0 mm 
in diameter from the surface of an adhesive material coating 
at a speed of 10 mm per second to Which it has been adhered 
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for 1.0 second. Suitable adhesive materials have a narrow 
melting transition range to ensure a rapid change from a 
substantially nontacky state to a tacky state. By Way of 
example only, suitable temperature-sensitive adhesive mate 
rials are provided by US. Pat. No. 5,156,911 to SteWart, 
incorporated herein by reference in its entirety. HoWever, it 
is contemplated that other suitable temperature-sensitive 
adhesive materials knoWn to those of skill in the art may be 
used With the present invention. 

[0053] The face mask may also incorporate any combina 
tion of knoWn features, such as visors or shields, beard 
covers, etc. (not shoWn). Ear loops may also be attached to 
the mask proximal to the periphery so that if the medical 
personnel is required to remain in the sterile environment for 
an extended period of time, the Worker is able to don the ear 
loops to further secure the mask to the face (not shoWn). The 
mask 20 may also include an elongated malleable member 
46 (FIGS. 1, 3, 5-14) disposed proximal to at least a portion 
of the periphery 26 for con?guring the mask 20 to closely ?t 
the contours of the nose and cheeks of the Wearer. The 
malleable member 46 may be made of any malleable mate 
rial including, but not limited to, metal Wire or an aluminum 
band. 

[0054] The face mask of the present invention may be 
formed from a variety of materials and fabrics, such as 
Woven reusable fabrics and nonWoven disposable fabrics or 
Webs. As used herein, the term “nonWoven fabric” or 
“nonWoven Web” or “nonWoven material” means a Web 
having a structure of individual ?bers or threads that are 
randomly interlaid, but not in an identi?able manner or 
pattern as in a knitted fabric. NonWoven fabrics or Webs 
have been formed from many processes, for example, melt 
bloWing processes, spunbonding processes, and bonded 
carded Web processes. 

[0055] As used herein, the term “spunbond” or “spunbond 
?bers” or “spunbonded ?bers” refers to small diameter ?bers 
that are formed by extruding molten thermoplastic material 
as ?laments from a plurality of ?ne, usually circular capil 
laries of a spinneret With the diameter of the extruded 
?laments then being rapidly reduced, for example, as in US. 
Pat. No. 4,340,563 to Appel et al., and US. Pat. No. 
3,692,618 to Dorschner et al., U.S. Pat. No. 3,802,817 to 
Matsuki et al., US. Pat. Nos. 3,338,992 and 3,341,394 to 
Kinney, US. Pat. No. 3,502,763 to Hartman, and US. Pat. 
No. 3,542,615 to Dobo et al. 

[0056] As used herein, the term “meltbloWn” or “melt 
bloWn ?bers” means ?bers formed by extruding a molten 
thermoplastic material through a plurality of ?ne, usually 
circular, die capillaries as molten threads or ?laments into 
converging high velocity, usually hot, gas (e.g. air) streams 
that attenuate the ?laments of molten thermoplastic material 
to reduce their diameter, Which may be to micro?ber diam 
eter. Thereafter, the meltbloWn ?bers are carried by the high 
velocity gas stream and are deposited on a collecting surface 
to form a Web of randomly disbursed meltbloWn ?bers. Such 
a process is disclosed, for example, in US. Pat. No. 3,849, 
241 to Butin et al. 

[0057] The face mask may be formed from a single layer 
of material or a composite of multiple layers. In the case of 
multiple layers, the layers are generally positioned in a 
juxtaposed or surface-to-surface relationship and all or a 
portion of the layers may be bound to adjacent layers. The 
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multiple layers of a composite may be joined to form a 
multilayer laminate by various methods, including but not 
limited to adhesive bonding, thermal bonding, or ultrasonic 
bonding. One composite material suitable for use With the 
present invention is a spunbond/meltbloWn/spunbond 
(SMS) laminate. An SMS laminate may be made by sequen 
tially depositing onto a moving forming belt ?rst a spunbond 
fabric layer, then a meltbloWn fabric layer and last another 
spunbond layer and then bonding the laminate in a manner 
described beloW. Alternatively, the fabric layers may be 
made individually, collected in rolls, and combined in a 
separate bonding step. Multilayer laminates may have mul 
tiple meltbloWn layers or multiple spunbond layers in many 
different con?gurations and may include materials other 
than nonWovens. Examples of such other materials include 
Wovens, ?lms, foam/?lm laminates and combinations 
thereof, for example, a spunbond/?lm/spunbond (SFS) lami 
nate. Examples of other composite materials suitable for use 
in the present invention include, but are not limited to, those 
described in US. Pat. No. 4,041,203 to Brock et al., US. 
Pat. No. 5,169,706 to Collier, et al., U.S. Pat. No. 5,145,727 
to Potts et al., U.S. Pat. No. 5,178,931 to Perkins et al., US. 
Pat. No. 4,374,888 to Bornslaeqer, and US. Pat. No. 5,188, 
885 to Timmons et al., Which are all incorporated herein by 
reference. 

[0058] The face mask of the present invention may include 
a layer of material, for example, a nonWoven material, 
suitable for ?ltration. The ?ltration material may be made 
from a meltbloWn nonWoven Web and, in some embodi 
ments, may be subject to electret treating. As used herein, 
the term “electret” or “electret treating” refers to a treatment 
that imparts a charge to a dielectric material, such as a 
polyole?n. The charge includes layers of positive or nega 
tive charges trapped at or near the surface of the polymer, or 
charge clouds stored in the bulk of the polymer. The charge 
also includes polariZation charges that are froZen in align 
ment of the dipoles of the molecules. Methods of subjecting 
a material to electret treating are Well knoWn by those skilled 
in the art. These methods include, for example, thermal, 
liquid-contact, electron beam, and corona discharge meth 
ods. One particular technique of subjecting a material to 
electret treating is disclosed in US. Pat. No. 5,401,466, the 
contents of Which are herein incorporated in its entirety by 
reference. This technique involves subjecting a material to a 
pair of electrical ?elds Wherein the electrical ?elds have 
opposite polarities. Electret treatment results in a charge 
being applied to the ?ltration medium that further increases 
?ltration efficiency by draWing particles to be ?ltered toWard 
the ?lter by virtue of their electrical charge. Electret treat 
ment can be carried out by a number of different techniques. 
One technique is described in Us. Pat. No. 5,401,446 to 
Tsai et al. assigned to the University of Tennessee Research 
Corporation and incorporated herein by reference in its 
entirety. Other methods of electret treatment are knoWn in 
the art, such as that described in US. Pat. No. 4,215,682 to 
Kubik et al., U.S. Pat. No. 4,375,718 to WadsWorth, US. 
Pat. No. 4,592,815 to Nakao and Us. Pat. No. 4,874,659 to 
Ando, incorporated herein by reference in their entirety. 

[0059] Alternatively, the mask may include a layer of 
expanded polytetra?uoroethylene (PTFE) membrane for ?l 
tration, such as those manufactured by W. L. Gore & 
Associates. A more complete description of the construction 
and operation of such materials can be found in Us. Pat. No. 
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3,953,566 to Gore and US. Pat. No. 4,187,390 to Gore, 
incorporated herein by reference in their entirety. 

[0060] The minimum ?ltration ef?ciency requirements 
differ for various applications. The ?ltration ef?ciency of the 
face mask may be expressed in terms of its sodium chloride 
(NaCl) ef?ciency. The NaCl ef?ciency measures the ability 
of a fabric or Web to prevent the passage of small particles 
(about 0.1 micron) through it. A higher efficiency is gener 
ally more desirable and indicates a greater ability to remove 
particles. The NaCl ef?ciency may be measured by an 
automated ?lter tester. One such apparatus is available from 
TSI, Inc., PO. Box 64394, 500 Cardigan Rd, St. Paul, Minn. 
55164, designated as the Model 8110 Automated Filter 
Tester The Model 8110 AFT measures pressure 
differential and particle ?ltration characteristics for air ?l 
tration media. The AFT utiliZes a compressed air nebuliZer 
to generate a submicron aerosol of sodium chloride particles 
that serve as the challenge aerosol for measuring ?lter 
performance. The characteristic siZe of the particles used in 
these measurements is 0.1 micron. Typical air ?oW rates are 
betWeen 31 liters per minute and 33 liters per minute. The 
AFT test is performed on a sample area of about 140 cm2. 
The performance or efficiency of a ?lter medium is 
expressed as the percentage of sodium chloride particles that 
penetrate the ?lter, penetration being de?ned as transmission 
of a particle through the ?lter medium. The transmitted 
particles are detected doWnstream from the ?lter using a 
light scattering technique. The percent penetration (% P) 
re?ects the ratio of the doWnstream particle count to the 
upstream particle count. In some embodiments, the mask 
may have a NaCl ef?ciency above 80 percent. In some other 
embodiments, the mask may have a higher ?ltration ef? 
ciency, for example, from about 95 percent to about 99.997 
percent. In some embodiments, the maximum pressure dif 
ferential through the mask may be less than 5 millimeters of 
Water (mm H20). 

[0061] Where present, the ?ltration layer may also be 
required to attain a desired bacterial ?ltration ef?ciency 
(BFE). The BFE is a measure of the ability of a material to 
prevent the passage of bacteria through it. Face masks for 
medical applications may require a BFE of greater than or 
equal to about 96%. BFE may be measured according to 
military speci?cation MIL-M-36954C, 4.4.1.1.1 and 4.4.1.2. 
The BFE is expressed as a percentage With a maximum 
ef?ciency of 100%. The BFE of a material may be measured, 
for instance, by Nelson Laboratories of Salt Lake City, Utah. 

[0062] The present invention also contemplates position 
ing a plurality of masks described above in a stacked 
con?guration as depicted in FIG. 12. The masks 20 and 50, 
for example, are positioned in a nestled relation to one 
another With the inside surface 22 of one mask 20 being 
apposed to the outside surface 24‘ of another mask 50. As 
used herein, the term “apposed” refers to a juxtaposed or 
proximal relation. The masks are adapted so that, When 
placed in a stacked con?guration, a distance is maintained 
betWeen masks. 

[0063] In some embodiments, the shape of the mask is 
adapted to maintain the distance betWeen apposed masks. 
By Way of example only, the outside surface may include a 
tab integral With and extending outWardly from the outside 
surface (as shoWn in FIG. 12), Wherein the tab is adapted for 
gripping. Such a tab may extend outWardly at least 5 
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millimeters from the outside surface, thereby creating a 
distance D3 betWeen apposed masks 20 and 50 so that the 
periphery 26 of one mask 20 does not contact the outside 
surface 24‘ of an adjacent mask 50. 

[0064] In other embodiments, outside surface of the mask 
is adapted to maintain the distance betWeen apposed masks. 
By Way of example only, in one embodiment, the outside 
surface includes a loop having a ?rst end and a second end, 
each attached to the outside surface, the loop having a length 
of less than about 80 millimeters. In another embodiment, 
the outside surface includes a top edge, bottom edge, a ?rst 
side edge, and a second side edge, and a loop having a ?rst 
end attached proximal to the ?rst side edge, a second end 
attached proximal to the second side edge, and a fold in the 
loop disposed betWeen the ?rst end and the second end. Such 
features create and maintain a distance betWeen apposed 
masks so that the periphery of one mask does not contact the 
outside surface of an adjacent mask. In some embodiments, 
a distance of at least 3 mm (0.003 m) may be maintained. In 
other embodiments, a distance of at least about 5 mm (0.005 
m) may be maintained. In yet other embodiments, a distance 
of at least about 8 mm (0.008 m) may be maintained. In still 
other embodiments, a distance of at least about 10 mm (0.01 
m) may be maintained. 

[0065] As stated above, some mask embodiments may 
include an adhesive material on at least a portion of the 
periphery. Due to the presence of the tab, loop, or any other 
gripping feature described herein on the outside surface and 
the distance maintained thereby, such masks may be placed 
in a stacked con?guration Without having the adhesive 
material contact the outside surface of the apposed mask. 
Thus, in some embodiments, there may not be a need for a 
release paper to be used in conjunction With the adhesive 
material. Thus, the Wearer may easily remove a mask from 
the stack and don it With a single hand. 

[0066] The present invention also includes an apparatus 
for dispensing a mask, such as the masks described above. 
HoWever, it is contemplated that the dispenser of the present 
invention may be used With other mask con?gurations not 
described herein. The dispenser 86 (FIGS. 13 and 14) 
generally includes a plurality of Walls 88 and an opening 90 
(best seen in FIG. 13). The dispenser 86 may include 
mounting screWs or other fastening means (not shoWn) to 
af?x the dispenser to a rigid surface (not shoWn). For 
instance, the fastening means may be used to af?x the 
dispenser to a Wall, table, or the like (not shoWn). 

[0067] The opening 90 may bear any relation to the 
mounting surface, and in some embodiments, the opening 90 
is disposed in the dispenser 86 so that it may be af?xed to 
the rigid surface. The masks 20 and 50 may advance in a 
direction Y toWard the opening 90 by means of gravity or 
otherWise, or may alternatively dispense in any other direc 
tion (not shoWn), provided that some means is provided to 
bias the mask 20 toWard the opening 88. Such means may 
include a spring device, such as that described in US. Pat. 
No. 5,012,952 to FranZ, incorporated herein by reference in 
its entirety. 

[0068] The dispenser 86 of the present invention may be 
con?gured to dispense a mask 20 from a stack 48 of 
substantially identical nested cup shaped masks 20. The 
masks 20 include a ?anged periphery 26 and are placed in 
the dispenser 86. The masks 20 may be biased toWard a 
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dispensing end 92 of the of the dispenser 86 by any suitable 
means, including gravity, spring mechanisms, or the like, so 
that dispensing a mask causes the stack to advance toWard 
the opening. The dispenser 86 includes a ?exible support 
element, or diaphragm 94, disposed astride the dispensing 
end 92 and in engagement With the ?anged periphery 26 of 
the mask 20. The diaphragm 94 secures the mask 20 from 
dislodgment from the housing When the mask 20 is not being 
dispensed, but is yieldable so that the mask 20 may displace 
the diaphragm 94 and be removed during dispensing. The 
diaphragm 94 may be formed from any suitable material, 
including a ?exible polymeric material or the like. 

[0069] The present invention also includes a method of 
dispensing a face mask, such as the masks described above, 
to facilitate one-handed gripping and donning. The method 
of the present invention may be used With any mask con 
?guration. HoWever, the use of the dispenser of the present 
invention in conjunction With the method and mask of the 
present invention further facilitates dispensing and donning, 
as Will be described beloW. 

[0070] The method of dispensing of the present invention 
includes providing a shaped face mask comprising an inside 
surface and an outside surface, the outside surface adapted 
to be gripped With a single hand. The mask is positioned in 
a nestled relation to another mask, the inside surface of the 
mask apposed to the outside surface of an adjacent mask, 
thereby forming a stack having an outermost mask. 

[0071] A dispenser is provided for storage of the stack and 
dispensing of the outermost mask. In general, any dispenser 
shape or siZe may be used With the present invention. The 
dispenser includes a plurality of Walls and a dispensing end, 
and the dispensing end includes a resilient diaphragm having 
an opening. The resilient diaphragm may be formed from 
any material, provided that it is sufficiently strong to support 
at least the partial Weight of a complete stack of masks, for 
example, When the dispenser has just been ?lled, and 
sufficiently ?exible so that When the mask is being removed 
from the dispenser, the mask is able to overcome the 
diaphragm and be removed. Various polymers may be 
suitable for use With the present invention, including for 
example, polypropylene, polyethylene, natural rubber, and 
so forth. 

[0072] The stack is placed in the dispenser so that at least 
a portion of the outermost mask may be gripped through the 
opening. To do so, at least a portion of the outside surface 
of the mask may extend through the opening. In other 
embodiments, the outside surface of the mask does not 
extend through the opening, but the opening is suf?ciently 
siZed so that a Wearer can reach through the opening to grasp 
the mask. In either con?guration, the outermost mask may 
be removed through the opening, the resilient diaphragm 
retaining the remainder of the stack in the housing. Upon 
removal of the outermost mask, the mask apposed to the 
dispensed mask advances toWard the opening and becomes 
the outermost mask. 

[0073] Various masks may be used With the method of the 
present invention to facilitate dispensing and donning of the 
mask, provided that the outside surface of the mask is 
adapted to be gripped With a single hand. In one embodi 
ment, the outside surface includes a tab disposed on and 
extending outWardly from the outside surface, Wherein the 
tab is adapted for gripping. In another embodiment, the 
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outside surface includes a loop having a ?rst end and a 
second end, each attached to the outside surface, the loop 
having a length of less than about 80 millimeters. In yet 
another embodiment, the outside surface includes a top 
edge, bottom edge, a ?rst side edge, and a second side edge, 
and the outside surface includes a loop having a ?rst end 
attached to the outside surface proximal to the ?rst side 
edge, a second end attached to the outside surface proximal 
to the second side edge, and a fold in the loop disposed 
betWeen the ?rst end and the second end. 

[0074] In summary, the combination of the above-de 
scribed mask and dispensing features enables the Wearer to 
grasp the mask from the dispenser With a single hand and 
bring the mask into contact With his or her face, thereby 
presenting a substantial bene?t over typical masks that 
require tWo hands for donning. This system offers greater 
versatility and ef?ciency by enabling the Wearer to use his or 
her available hand for transporting equipment, supplies, or 
the like. 

[0075] The invention may be embodied in other speci?c 
forms Without departing from the scope and spirit of the 
inventive characteristics thereof. The present embodiments 
therefore are to be considered in all respects as illustrative 
and not restrictive, the scope of the invention being indicated 
by the appended claims rather than by the foregoing descrip 
tion, and all changes Which come Within the meaning and 
range of equivalency of the claims are therefore intended to 
be embraced therein. 

1. A method of dispensing a face mask comprising: 

providing a shaped face mask comprising an inside sur 
face and an outside surface, the outside surface adapted 
to be gripped With a single hand; 

positioning the mask in a nestled relation to another mask, 
the inside surface of the mask apposed to the outside 
surface of an adjacent mask, thereby forming a stack 
having an outermost mask; 

providing a dispenser for storage of the stack and dis 
pensing of the outermost mask, the housing having a 
plurality of Walls and a dispensing end, the dispensing 
end including a resilient diaphragm having an opening; 

placing the stack in the dispenser such that at least a 
portion of the outermost mask may be gripped through 
the opening; and 

removing the outermost mask through the opening, the 
resilient diaphragm retaining the remainder of the stack 
in the housing, such that the mask apposed to the 
dispensed mask becomes the outermost mask. 

2. The method of claim 1, the outside surface comprising 
a tab disposed on and extending outWardly from the outside 
surface, Wherein the tab is adapted for gripping. 

3. The method of claim 1, the outside surface comprising 
a loop having a ?rst end and a second end, each attached to 
the outside surface, the loop having a length of less than 
about 80 millimeters. 

4. The method of claim 1, the outside surface having a top 
edge, bottom edge, a ?rst side edge, and a second side edge, 
the outside surface comprising a loop having a ?rst end 
attached to the outside surface proximal to the ?rst side 
edge, a second end attached to the outside surface proximal 
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to the second side edge, and a fold in the loop disposed 
between the ?rst end and the second end. 

5. The method of claim 1, Wherein the mask is cup shaped. 
6. A system for dispensing a mask comprising: 

a dispenser having a stack of a plurality of shaped masks 
contained therein, the dispenser having an opening 
toWard Which the stack is biased and a ?exible support 
element disposed astride the opening adapted to secure 
the stack from dislodgment While being suf?ciently 
yieldable to alloW the mask to overcome the ?exible 
support element and be removed from the dispenser. 

7. The dispenser of claim 6, the mask comprising an 
outside surface adapted to be gripped through the opening. 

8. The dispenser of claim 7, the outside surface compris 
ing a tab disposed on and extending outWardly from the 
outside surface, Wherein the tab is adapted for gripping. 

9. The dispenser of claim 6, Wherein dispensing the mask 
causes the stack to advance toWard the opening. 

10. A stack of face masks comprising: 

a plurality of shaped face masks having an inside surface 
and an outside surface, the inside surface having a 
periphery With an adhesive material disposed on at least 
a portion thereof, the masks being positioned in a 
nestled relation to one another, the inside surface of the 
mask being apposed to the outside surface of an adja 
cent mask, thereby forming a stack, 

Wherein the masks are adapted to maintain a distance 
betWeen apposed masks so that the periphery of a mask 
does not contact the outside surface of an apposed 
mask. 

11. The stack of claim 10, Wherein the shape of the mask 
is adapted to maintain the distance betWeen apposed masks. 

12. The stack of claim 11, the outside surface comprising 
a tab integral With and extending outWardly from the outside 
surface, Wherein the tab is adapted for gripping. 

13. The stack of claim 12, the tab extending outWardly at 
least 5 millimeters from the outside surface. 

14. The stack of claim 10, Wherein the shape of the outside 
surface of the mask is adapted to maintain the distance 
betWeen apposed masks. 

15. The stack of claim 14, the outside surface comprising 
a loop having a ?rst end and a second end, each attached to 
the outside surface, the loop having a length of less than 
about 80 millimeters. 

16. The stack of claim 14, the outside surface having a top 
edge, bottom edge, a ?rst side edge, and a second side edge, 
the outside surface comprising a loop having a ?rst end 
attached proximal to the ?rst side edge, a second end 
attached proximal to the second side edge, and a fold in the 
loop disposed betWeen the ?rst end and the second end. 

17. The stack of claim 16, the fold extending outWardly 
from the outside surface at least 5 millimeters. 

18. The stack of claim 14, the outside surface having a top 
edge, bottom edge, a ?rst side edge, and a second side edge, 

Mar. 25, 2004 

the outside surface comprising a loop having a ?rst end 
attached proximal to the ?rst side edge, a second end 
attached proximal to the second side edge, and an interme 
diate point betWeen the ?rst end and the second end, the 
intermediate point being af?xed to the outside surface 
betWeen the ?rst side edge and the second side edge. 

19. The stack of claim 14, the outside surface having a top 
edge, bottom edge, a ?rst side edge, and a second side edge, 
the outside surface comprising a ?rst loop and a second loop, 
each having a ?rst end, a second end, and a length measured 
betWeen the ?rst end and the second end, the ?rst loop and 
the second loop attached to the outside surface such that a 
Wearer can grasp the ?rst loop and the second loop With a 
single hand. 

20. The stack of claim 19, the ?rst loop being attached 
proximal to the ?rst side edge, the ?rst end and the second 
end of the ?rst loop having a ?rst loop attachment distance, 
and the second loop being attached to proximal to the second 
side edge, the ?rst end and the second end of the second loop 
having a second loop attachment distance, 

Wherein the ?rst loop has a length greater than the ?rst 
loop attachment distance, and the second loop has a 
length greater than the second loop attachment dis 
tance, such that When the mask is not donned, the ?rst 
loop opposes the second loop in a curvilinear relation 
on the outside surface. 

21. The stack of claim 20, the ?rst loop having an ?rst 
intermediate point betWeen the ?rst end and the second end, 
and the second loop having a second intermediate point 
betWeen the ?rst end and the second end, Wherein the ?rst 
intermediate point and the second intermediate point are 
removably af?xed to the outside surface. 

22. The stack of claim 19, Wherein the ?rst end and the 
second end of the ?rst loop are attached proximal to the 
upper edge and the ?rst end and the second end of the second 
loop are attached proximal to the loWer edge, such that the 
?rst loop and the second loop extend in a direction from the 
?rst side edge to the second side edge. 

23. The stack of claim 19, Wherein the ?rst end and the 
second end of the ?rst loop are attached proximal to the ?rst 
side edge and the ?rst end and the second end of the second 
loop are attached proximal to the second side edge, such that 
the ?rst loop and the second loop extend in a direction from 
the upper edge to the loWer edge. 

24. The stack of claim 10, Wherein the distance betWeen 
apposed masks is at least 3 millimeters. 

25. The stack of claim 10, Wherein the distance betWeen 
apposed masks is at least about 5 millimeters. 

26. The stack of claim 10, Wherein the distance betWeen 
apposed masks is about 8 millimeters. 

27. The stack of claim 10, Wherein the distance betWeen 
apposed masks is at least about 10 millimeters. 

* * * * * 


